Objective: Our purpose was to identify the main barriers and bene®ts perceived by the European citizens in regard to following a healthy diet and to assess the differences in expected bene®ts and dif®culties between Spain and the remaining countries of the European Union. Design: A cross-sectional study in which quota-controlled, nationally representative samples of approximately 1000 adults from each country completed a questionnaire. Setting: The survey was carried out between October 1995 and February 1996 in the 15 member states of the European Union. Subjects: Participants (aged 15 y and older) were selected and interviewed in their homes about their attitudes towards healthy diets. They were asked to select two options from a list of 22 potential barriers to achieve a healthy diet and the bene®ts derived from a healthy diet. The associations of the perceived bene®ts of barriers with the sociodemographic variables within Spain and the rest of the European Union were compared with the Pearson chi-squared test and the chi-squared linear trend test. Two multivariate logistic regression models were also ®tted to assess the characteristics independently related to the selection of`Resistance to change' among the main barriers and to the selection of`Prevent diseaseastay healthy' as the main perceived bene®ts. Results: The barrier most frequently mentioned in Spain was`Irregular work hours' (29.7%) in contrast with the rest of the European Union where`Giving up foods that I like' was the barrier most often chosen (26.2%). In the multivariate logistic regression model studying resistance to change, Spaniards were less resistant to change than the rest of the European Union. The bene®t more frequently mentioned across Europe was`Prevent diseaseastay healthy'. In the multivariate logistic regression model women, older individuals, and people with a higher educational level were more likely to choose this bene®t. Conclusions: It is apparent that there are many barriers to achieve healthy eating, mostly lack of time. For this reason a higher availability of food in line with the nutrition guidelines could be helpful. The population could have a better knowledge of the bene®ts derived from a healthy diet.
Introduction
The possibility of decreasing morbidity and improving the quality of life through modi®cations in the diet has caught the attention of the public (Navia, 1995) . Therefore, healthy diet is a priority for public health. Moreover, consumers are expecting guidance from the health professionals and nutritionists to implement the correct dietary choices and to achieve the appropriate health bene®ts derived from a better nutrition (Pan et al, 1999) . For this and other reasons, dietary habits and guidelines for changes in food selection have been established with the aim of maximizing nutritional health (Kunkel, 1996) .
Citizens of countries belonging to the Mediterranean area have been shown to exhibit the lowest rate in the world for some chronic diseases, and it is widely assumed that Mediterranean individuals follow an overall healthy diet. Southern European people obtain a larger part of their energy from vegetable products than do subjects from Northern European countries (O'Connor, 1992) . Mediterranean diets contain lower amounts of nutrients associated with the occurrence of adult chronic disease as well as a host of protective compounds, and are recognized as a model of a healthy dietary pattern (Nestle, 1995) . The need to preserve and promote this traditional diet is apparent, although it has been suggested that these countries are progressively adopting unhealthy dietary habits. The future of the Mediterranean diet depends on many factors, including changes in public awareness about the expected bene®ts of a healthy diet, current attitudes and perceived barriers toward healthy eating in these countries. Furthermore, the ef®ciency in changing the health pro®le is dependent upon the ability to identify the barriers and bene®ts perceived by the population (Guthrie, 1994) .
To our knowledge, few studies have paid attention to the barriers and expected bene®ts of a healthy diet in the Mediterranean area. Our purpose was to identify the main barriers and bene®ts perceived by the European citizens in regard to following a healthy diet and to assess the differences in expected bene®ts and dif®culties between a Mediterranean country (Spain) and the remaining countries of the European Union.
Methods
This study belongs to a Pan-European survey on Attitudes to Food, Nutrition and Health, developed by the Institute of European Food Studies (IEFS, Trinity College, Dublin). The methods of this Survey (Kearney et al, 1997) , together with an overall assessment of the main perceived barriers to healthy eating (Lappalainen et al, 1997) and the expected bene®ts (Zunft et al, 1997) of following a healthy diet, have been previously published in a descriptive report including the whole European sample. The identi®cation of the sociodemographic factors independently associated with those bene®ts and barriers with a higher interest for public health was particularly addressed in this report. Moreover, the differences between Spain and the other European countries were speci®cally considered.
Approximately 1000 adults aged 15 y upwards in each member state (UK did not include Northern Ireland) were selected to complete a face-to-face interview-assisted questionnaire. The sample included 14,331 persons. In each EU member state, the samples were selected by a random multistage procedure with the aim of ensuring national representativeness. In each country the sample was quotacontrolled to make the sample nationally representative. In Spain 1009 subjects were interviewed. The duration of each interview was about 15 min.
Subjects were selected and interviewed by ®eld-workers belonging to a market research organization,`Eurobus'. Eurobus (Taylor-Nelson) is an international group of social research organizations offering market research in each Member State for conducting cross-country surveys. An omnibus approach was used, in which subjects answered questions on different topics from various clients in a single session. Questionnaires were translated into the language used in each country. In order to avoid dif®culties due to the use of the questionnaires in many different languages, standard guidelines for translation of the questionnaires from English were provided including the use of trained translators, consultation with an expert panel and a retranslation of the questionnaires. The ®eldwork was performed between October 1995 and February 1996. No more than one person per household was interviewed. Subjects were asked about their attitudes towards healthy eating. Information was also obtained about gender, age, income or occupation of the head of the household, highest level of education, marital status, size of household, number of children, and employment status. Educational level was classi®ed into three categories: primary, secondary and university level. Employment was distributed into ®ve categories: still in education, working full, housewife, unemployed and retired.
Each participant was allowed to select two options out of a list of 22 potential barriers to achieve a healthy diet (Table 1) . The results are shown as the percentages of the sample who chose one of the nine most frequently mentioned descriptions or beliefs about the barriers to achieve healthy eating. The values have been distributed by gender, age, educational level and employment. The Chi-squared Pearson test was used to compare the proportion selecting each barrier or bene®t between Spain and the combined group of the other Member States of the European Union (Austria, Belgium, Denmark, Finland, France, Greece, Germany, Ireland, Italy, Luxembourg, The Netherlands, Portugal, Sweden, and the UK). The correlations of the perceived bene®ts or barriers with gender, age, educational level and employment within the two groups of countries (Spain and the rest) were analysed using the Pearson chisquared test and the chi-squared linear trend test.
A multivariate logistic regression model was also ®tted to assess the characteristics independently related to the selection of`resistance to change' among the 22 possible barriers on food choice. This variable was constructed by merging the options`I do not want to change my eating habits' and`Too great a change from my current diet' in a single category. The prevalence odds ratio for selecting either of these two answers was computed for Spain using all the other Member States which belong to the European Union as the reference category.
Subjects were asked to select the perceived bene®ts of healthy eating among nine potential categories of bene®ts. The question was worded as`Some people believe that healthy eating has speci®c bene®ts, some of which are shown on this card. Would you please select them?' People were asked to select their answer from a list of nine items (Table 1 ). More than one answer was allowed.
Apart from the chi-squared tests as mentioned before regarding barriers, another multivariate logistic regression model was ®tted to assess the characteristics independently related to the selection of`Prevent diseaseastay healthy' as one of the perceived bene®ts. This category was created by Socio-demographic characteristics were also used as independent variables in this model. Adjusted odds ratios with their respective 95% con®dence intervals were calculated in both logistic models cited above.
Results

Barriers
More Spaniards (20.6%) than citizens from other European countries (18.0%) declared ®nding no dif®culties in following a healthy diet (Table 2 ). Among the 22 proposed barriers, the most frequently mentioned in Spain was irregular work hours' (29.7%) in contrast with the rest of the European Union, where`Giving up foods that I like' was the barrier most often chosen (26.2%). Differences between Spain and the other European Countries in the selection of`irregular work hours' were signi®cant among women (29.8% vs 21.6%), but not among men.
There also were large differences between Spain (24.7%) and the rest of the European Union (19.0%) in the perception of`willpower' as a barrier. This difference was signi®cant among men and among subjects with a lower educational level, but not among the higher educational levels.
The perception of`Busy lifestyle' as a barrier to healthy eating was slightly more prevalent in the other countries than in Spain. The proportions of respondents selecting Price' and`I do not want to change my eating habits' as barriers were in general very similar in Spain and in the rest of the European Union. However, a signi®cantly higher proportion of Spanish males (17.2%) than those from the other 14 countries (11.8%) selected the answer`I do not want to change my eating habits'. This was also true for participants in the two lower educational levels ( Table 2 ).
The main differences in perceived barriers between Spain and the other Member States were not systematically modi®ed by age.
Both in Spain and in the other 14 countries, the perception of the barrier`Irregular work hours' was systematically correlated with increasing educational level, whereas the barrier`I do not want to change my eating habits' was mentioned more often as educational level decreased.
The other potential barriers such as:`Food preparation', Unpleasant foods',`Lack of knowledge' and`Selection in¯uences' were mentioned with a low frequency and, for this reason, they were not included in the tables.
The multivariate logistic regression model (Table 3 ) using the combination of the options`I do not want to change my eating habits' and`Too great a change from my current diet' in a single category referred to as`Resistance to change' showed that Spaniards were less`resistant to change' than participants from the rest of the European Union (adjusted OR 0.75, 95% con®dence intervals 0.64 ± 0.88).
The main predictors of resistance to change were a lower educational level and male gender. Educational levels showed a highly signi®cant dose ± response trend (OR 0.76 for secondary level and OR 0.56 for university level). The adjusted odds ratio was also important for women in reference to men (OR 0.69, 95% con®dence intervals 0.64 ± 0.88). Nevertheless, housewives tended to be resistant to change more often than other occupational groups (OR 1.15, 95% con®dence intervals 1.02 ± 1.29). Younger individuals appeared to be less resistant to change, but the differences between age strata were only minor and scarcely signi®cant.
We repeated the multivariate logistic analysis only using the option`I do not want to change my eating habits' (data not shown) and the results were very similar to those presented when we used the variable`Resistance to change'. 
Bene®ts
Among the nine possible bene®ts, the most frequently selected across Europe was`Stay healthy or prevent disease' (Table 4) . Overall, there were no substantial differences in selecting this option between Spain (90.0%) and the rest of the Member States (88.5%). However, within the oldest group ( b 65 y), Spaniards were more likely to select it (94.6% vs 88.3%). After`Stay healthy or prevent disease',`Quality of life' (50.7%) was the next more frequently perceived bene®t in Spain, whereas in the rest of the European Union`control weight' (54.5%) and`Be ®t' (53.8%) were perceived as more important bene®ts than`Quality of life' (48.7%).
The perception of the bene®t`Control weight' increased with the educational level in the European Union, but this trend was not apparent in Spain. The difference in the perception of this bene®t between Spain and the other countries was more important and statistically signi®cant among women and among participants with higher educational levels.
Other options for perceived bene®ts such as`Look attractive',`Live longer',`Do well at sport', and`Have plenty of energy' were less often mentioned by the participants.
In the multivariate logistic analysis ®tted with the optioǹ Prevent diseaseastay healthy' as the outcome, we found that middle-aged, women (OR 1.36), older individuals (OR 1.29 for 35 ± 44 y; and OR 1.37 for 45 ± 54 y old), and participants with university education (OR 1.35) were more likely to select this bene®t (Table 5) .
Discussion
Sociological and attitudinal variables which determine change toward healthier nutrition patterns have been reported to be seriously under-researched (Anderson et al 1998; Ziebland et al, 1998; Story, 1997) . Nevertheless, a better understanding of the factors that motivate people to select healthy diets can provide a substantial help to conducting a more rational design and evaluation of nutritional intervention programs.
According to some of the results of the Working Well Trial (Kristal et al, 1995) , some predisposing factors (beliefs, perceived bene®ts, and motivation) are strong predictors of current diet and intention to change diet. Similar but weaker associations were found in that study regarding enabling factors (barriers, norms, and social support). Other studies have found that perceived barriers are consistently and strongly predictive of intake (Harnack et al, 1997) . Most of these assessments have been done in North American populations (Kristal et al, 1995; Harnack et al, 1997) . Information is needed about the prevalence of barriers and bene®ts about healthy eating in Europe. Moreover, most of studies on perceived barriers to healthy eating have been conducted on patients (Lappalainen et al, 1997) , but less is known about barriers perceived by the general population. The strengths of this study are that it identi®ed these perceptions in a very large sample, which can be considered nationally representative and which comprehensively covers all the Member States of the European Union, following a uniform methodology for all of them. The expertise and special training of the professional interviewers together with the method of personal interviewing in the homes of respondents ensured the collection of data was of high quality. Among the limitations of the study are its cross-sectional design and that no assessments of food intake were carried out (Kearney et al, 1997) .
Some minor differences in the results with respect to those describing the whole European sample (Lappalainen et al, 1997) can be found in our report. The reason is that in the statistical analyses presented here we did not weight the data for population size of each Member State (Kearney et al, 1997) in order to give priority to maintaining the original sample size over the aim of assuming pan-European representativeness.
Barriers
For promoting healthy eating and attaining a substantial change in the dietary habits of the population, it is necessary that dietitians, nutritionists, practitioners and public health promoters as well as policy makers help people to overcome the commonly perceived obstacles to good nutrition (Harnack et al, 1997) , for example showing them that balanced diets can be enjoyable and can be easier to achieve than expected (Morreale & Schwartz, 1995) .
Our study identi®es time constraints due to working schedules and willpower as the main perceived barriers to healthy eating in a Mediterranean country (Spain) and compares the Spanish results with a representative sample of all other Member States of the European Union, where a reply related to preferences in taste (resistance to give up the preferred foods) was the option more often selected.
A substantial proportion of individuals interviewed perceived several important barriers to following a healthy diet. These perceived obstacles are therefore prevalent and they have been previously reported to represent an important limitation to improving nutrition in the population (Kristal et al, 1995; Trudeau et al, 1998; Anderson et al, 1998; Harnack et al, 1997; Ziebland et al, 1998) . Thus, only 20.6% of interviewed subjects from Spain and 18.0% from the rest of the European Union stated that they would not ®nd any dif®culty in adopting a healthy eating.
There is a wide range of variability in the perception of potential barriers to adopting healthy eating. Consistently with previous surveys (Ziebland et al, 1998) , we found that internal barriers such as willpower, lack of time and resistance to change were more important than external barriers (cost of food, in¯uence of other people or selection in¯uences) both in Spain and in the rest of the European countries.
From a public health point of view, perhaps the most refractory option toward a change in diet that could be selected out of our questionnaire was`I do not want to change my dietary habits'. In the crude analyses there were no differences between Spain and the rest of the European Union in the selection of this answer. This option was combined with`Too great a change from my current diet' in a single category called`Resistance to change'. This classi®cation has been de®ned with the aim of identifying those individuals who are most refractory to change their eating habits.`Resistance to change' refers more closely to an internal barrier, in the sense that the individual is not willing to change at all and heashe lacks any motivation. The analysis was adjusted for potential confounders. Taking into account the main socio-demographic variables, a 25% signi®cantly lower prevalence of`Resistance to change' was found in Spain. A plausible explanation is that Spanish adults may be culturally more conscious of the need to adopt a healthy diet. A more likely explanation is that Spaniards may ®nd easier availability of healthy food items in their environment and in their ordinary supply of meals. This interpretation is in line with the concept of à healthy Mediterranean dietary pro®le' in Spain. Alternatively, people not wishing to change their eating habits must not necessarily be considered in terms of having an unfavourable attitude toward healthy eating because they might have the opinion that their diets were already healthy and there was no reason to make changes. Nevertheless this alternative explanation probably implies that a misconception is prevalent among them, because it is almost always possible to further improve the healthiness of a diet.
Another conclusion that can be drawn from our results is that Spaniards are easier to in¯uence toward adopting a A higher odds ratio means a higher probability of selecting`Prevent diseaseastay healthy' as a perceived bene®t from healthy eating.
Healthy diet in Spain B Holgado et al healthy diet than citizens from other European countries. This ®nding gives an optimistic view about the effectiveness of potential actions that could be implemented in the future to preserve the traditional Mediterranean diet in Spain. This consideration is reinforced by the fact that in Spain women still maintain a dominant role in selecting the food items to be purchased for the household, and our ®ndings show that being a woman is associated with a lower`Resistance to change', which is not only highly statistically signi®cant, but also very important in magnitude (OR 0.69, 95% con®dence intervals: 0.64 ± 0.75). Strategies in in¯uencing changes toward a healthier diet could be more effective if they were targeted at women, because they seem less resistant to change. Among the broad range of socio-economic characteristics that can be associated with a different perception of the factors that enable or inhibit the dietary change, we identi®ed two important associations: gender, as we have just mentioned, and education. As the educational level increased, the resistance to change decreased. The strength of this association together with its unequivocally graded pattern leads us to think that educational level could be perhaps considered as the most important social variable in the ®eld of attitudes towards a healthy diet. We have found analogous results when assessing other attitudes and knowledge related to healthy eating in the European population (Lo Âpez-Azpiazu et al, 1999; Martõ Ânez-Gonza Âlez et al, 1998) . Other researchers have also detected education as a good predictor of agreement with nutrition guidelines (Smith & Barghurst, 1992; Roos et al, 1996; Pra Èttala et al, 1992) .
In contrast, the limitations imposed by employment and work schedules are perceived as more important obstacles to achieving a healthy diet among individuals with higher levels of education. In Spain`irregular work hours' was perceived as a barrier by almost 50% of those with an university level of education. We found signi®cant differences for this barrier between Spain and the rest of Europe only among females. In a study carried out in the US, women described work as an important barrier to healthy eating because of its demands on time and energy (Devine & Olson, 1992) . It is possible that the recent and growing incorporation of Spanish women to paid out-of-home jobs may have contributed to this higher perception of`irregular work hours' as a barrier among them, because many women are now in Spain in the process of adapting themselves to new working schedules. For example, restaurants and out-of-home meals are increasingly popular in Spain among individuals with irregular work hours, but the food items commonly consumed in these settings are far from the typical and traditional Mediterranean pattern (Keys, 1995) .
Bene®ts
In a previous descriptive report (Zunft et al, 1997) , another question was used to assess the bene®ts attributed to healthy diet, focusing exclusively in the single bene®t personally perceived to be the most signi®cant by the European participants in this survey. Now we have broadened the scope of this assessment using a different question inquiring not only about the perceived bene®ts of healthy eating, but also about hisaher opinion on the perceived bene®ts by society in general.
Both in Spain and in the other European countries either the protection of health or the prevention of disease are perceived as the most important bene®ts derived of adequate nutrition. The`potential bene®ts' are not mutually exclusive. Because the way to live longer is to prevent disease, we repeated the analyses excluding participants who selected`live longer' as a potential bene®t, and the results were very similar (OR for women 1.29; OR for Spain 1.25, OR for secondary educational level 1.02 and OR for university educational level 1.29). Again, the same two variables, gender and education, were the most important determinants of the selection of bene®ts related to prevention of disease. Women and more educated participants more frequently selected this answer. We found no marked differences between Spain and other European Countries.
Control weight' and`Be ®t' were perceived as more important bene®ts among the subjects from the rest of the European Union than in Spain. In connection with this ®nding, it is interesting to remark that in a similar more recent project conducted by our same group, Spain presented the highest prevalence of combined overweight and obesity of all the European Member states when both men and women were considered together . In a different study including only Spain, the prevalence of obesity (body mass index b 30 kgam 2 ) was 13.4%, 11.5% among men and 15.2% among women (Aranceta et al, 1998) .
Our results suggest that is important for practitioners and researchers in health promotion to understand the psychosocial factors that are promoting dietary change in the population. Attitudes and beliefs such as the perceived bene®ts of behavioral change are crucial determinants before change (Ziebland et al, 1998; Kristal et al, 1995) .
In addition, our results show that it may be important to reduce barriers, among them the lack of time. Strategies to improve diets that involve little time and the availability of foods in line with the nutritional guidelines near the worksite should be identi®ed and increased.
